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(2) By a momentary reversal of the current (the iron becoming the

cathode).

This extension of the problem of activation leads to another possible
method of destroying the passive state; this consists in making the
passive iron the cathode for a moment.

In this way an explanation is obtained of the phenomenon, that
though passive iron can often endure a very light touch, activation
immediately occurs if the slightest contact is made with a baser metal
such as zinc, magnesium or active iron.

(3) By contact with a solution containing halogen ions.

Passive iron is extremely sensitive to halogen ions. This phenomenon,
which has also long been known, may be beautifully illustrated in
various ways. For example, an iron plate
can be used, from which an arm A pro-
jects, as shown in Fig. 210. If this plate
is rendered passive by means of strong
nitric acid, and is thereupon washed with
a saturated solution of copper sulphate,
the plate remains passive. If now the
end of the arm A is brought into contact
with a solution of KC1, KBr or KI,
activation sets in at that point and
naturally spreads rapidly over the whole
plate. Thus, the arm is first of all seen
to become coated with copper, this
process being propagated from the point
of contact with the inoculating solution.
It may be demonstrated that halogen
ions, and not molecules, actually exert
the activating influence, on repeating the
experiment, but inoculating with a solution of corrosive sublimate
which is almost undissociated, activation is not induced.

The remarkable activating action of halogen ions may also be
demonstrated in yet another way. With the help of Moll's sensitive
galvanometer and a photographic recording arrangement, the activation
curves were obtained for iron which had been anodically polarised in a
pure solution of ferrous sulphate, and also after polarisation in exactly
similar solutions to which small quantities of a solution of ferrous
chloride had been added. The resulting curves are shown in the
following line reproduction of the photograph. The passive iron, after
the interruption of the passivating current, was connected to active iron
placed in the same solution, so that the potential indicated was the
potential relative to that of active iron. The photographs obtained,
a, b, c and d, are here placed one behind the other. The intervals
marked on the X axis represent periods of one minute. It is evident
that extremely small concentrations of chlorine ions are sufficient

FIG. 210.